Synergistic tumor growth-inhibitory effect of the prostate-specific antigen-activated fusion peptide BSD352 for prostate cancer therapy.
Prostate-specific antigen (PSA), a serine protease, is a promising target for the development of prodrugs in prostate cancer treatment. In this study, we designed a novel fusion peptide, BSD352, containing three functional domains: a protein transduction domain from HIV transactivating regulatory protein (TAT) followed by the BH3 domain of the p53 upregulated modulator of apoptosis (TAT-BH3), an anti-vascular endothelial growth factor peptide (SP5.2), and an anti-basic fibroblast growth factor peptide (DG2). These different domains in BSD352 were linked together by a linker sequence corresponding to a PSA hydrolytic substrate peptide. The BSD352 fusion peptide could be selectively cleaved by PSA in PSA-producing LNCaP prostate cancer cells. Furthermore, the BSD352 fusion peptide was efficiently transduced into tumor cells both in vitro and in vivo, and the BH3 domain was found to induce tumor cell apoptosis by elevating the expression of Bax, cytochrome C release, and caspase-9 cleavage. Moreover, the SP5.2 and DG2 domains in the BSD352 fusion peptide also exhibited in-vitro endothelial cell growth inhibition and in-vivo antiangiogenic activities. Direct injection of BSD352 into an established LNCaP xenograft tumor in mice inhibited tumor growth, whereas a synergistic effect was observed with the combined use of wild-type BH3, SP5.2, and DG2 functional domains. These results suggest that BSD352 could be beneficial for the treatment of accessible prostate tumors and may provide a complementary strategy for prostate cancer therapy.